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The present invention relates to a method of depositing a barrier metal layer. In 
accordance with the present invention, Ti is deposited using PVD method. Then, TiN is 
deposited using TDEAT-MOCVD method to form a barrier metal layer. The barrier metal 
layer has an excellent step difference and an improved conformal deposition as compared 
with Ti/TiN barrier metal layer deposited by a conventional PVD method. In addition, a 
void in a contact hole can be prevented, thereby improving yield and reliability. 



^jw^o\ Aiiiyyy-biubs:ii9yy.ui.k!b; i^f . 



^1999-006108 



(19) qehaj^e)S(KR) 

(12) g^B^§M(A) 

(11) ^1999-€06108 

(43) ^n^M 1999^01^25^ 



(51) Int. CI.* 
H01L 21/2B 



(21) tcl^S 


^1997-030330 


(22) m^n 


1997^06^30^ 


(71) ISIS! 






0ISAI 0K3IE1 136-1 


(72) ©S» 


UHS^h 




oi*ui ^-e oraia t* i36-i 


(74) CHEIS! 


012! il, Olgg 






(54) tHIBIOi ^ 





s iHieioi ^chi 22s, Tit pvo gmi^s gsrtt tihm tdeat-mocvd ^ 

g*^(-Cfl tfllElCH i*£%*°g.M, PVO WgOfl BJ^H Ti/TiN MEICH 

°^*h B *f Ejag]^ e*TBJ 3§ige *^A|?|IL gEHOil SC-flS LH^I SOIE §21 ^ 



3AfAf 

£ IS g2H ?ls(HI [[fS IHIBICH &g|g EAISJ- 

£ 2^ g ^SOH [CrM UflBfCH =^ 5* SSI EAjtJ- ess. 

11,21: uh£i|| 7|*M3,23: §2°^ 
15: PVD £>^£S Ti 
17: TDEAT-MXVD TiN 
19,27: =Hj£ 

&3 

2301 ^ottr S* J SHOW 

& ^SS W1BICH ^ g=T gmiDfl 21££. HQ &UftP|£ 5EI7l#£*r(Phsiciil Vapor 

Deposition, OlSf PVO Eh *^)^2h TDEAT(tetrekis-di ethyl ami no titanium)- MOCVD (Metal Organic 
Chemical Vapor Deposition) ^g^hOj tHI BICH gStfr= 3J0ID. 

HilEICH S^01& Al tJ22l- §2Sf AHJI2I mtW ^IEWIS (junction spiking) &A|Uf 

?i sish gssj- si chi §*rti^ ^Aie ima. oia*j- ai s si aiej e^goi soi 

Ot 5KQ, Al, Si ^21 Sftf ejxil £G*0| £1?, Si^ 2g£ 2^ »M X|L| = S^OIOIOfr *Hlh *tfH 
^g- S^sjog Ah^EI^ Tinlh TiW^l- ArgEIH 21Q. 0|§ TiN£ Ti E«51 Ar+N. g?|7|(HIAI ± 

m^*\o\ TiNM ^^ai?i^ ^mEi^ s^schi sjoii g*r&a. 

sohswi ti>Ef g?m pvd oil °i*ii miaa unofl^, pvo s^chi 2j«j gsrs 

iil^(step coverage)0| «2m^| [IHSHI, 2 ^B|*k (overhang) *!20l ««aD. 
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o^^#(EA|°^)0| ?\B (21) 4^1 S^fLAI?!^ 5^ ^3^(23)1 

SgtfD. =e| Dte3(£Aie*S)« 0|g*J ^ £§£S 49| of¥ §9^(23)^ £|2iSH3 5^^(27) 
1 SStiCK 3 Qi, Sxil S3 4^(H1 Ti/TiN tHieiCH ^(25)1 U§ Willis «g(S*r)*»a. 01 UJL 
491 Ti/TiN tHIcllOl ^(25)^ PVD iS£3 gsfS 30^ ff|#|goi gXI Stf» 2bHt» S 

LH CHI eOIH(£AJ^i!)2f ^ gfgAiaCKE 1). 

491^ Hf-21- ^01 S2H ?iatHI Ll># WI&ICH g*r Ti/TiN WIEiCH =^2J 2bH*£ ^4^ 

UH^EU EW Emg£S °JSH =€1J^ LH CHI £0IE2f- Hte!A|?|, ^E*i! ±A>2| 4ii 

£ 49|*t 3£S, £ ^S°J pvd &g£S 2)Xt Til Q 

TOEAT-MOCVO ^S£S TiNg SajoKH B*T E|§f£t *^A|?j SOIE^ gtflohe XII 

S^fe 20ID. 

£r#iy se 

49I*]- o|-|) g m- s » u h£iu gE^AI?!?! ?|5H gsf£! 12^ £|*H Ti/TiN 

B1I2I0I §=T^ ^CHi °iCHA1. 49| 4^ (HI 49 1 Ti# PVD ««©S g^TAI?!^ B2l2h 

49I £*f*! Ti *|(HI 49! TiNl TDEAT-MOCVD »B23 g*TAI?l£ EWIM 2# ^SSS fcO 

0™ gJ^S EfSulOt S fl9#0. 

£2- e gStHi U>£ HiieiCH ^ S=f EAItJ" E^EOICh 

E2rS 1*9011 llf-E IHieiCH 5*T EA|*J- BBEOIQK 

23*1, Sh« :?£#(£A|°!*!)0| ujSSfl ?I£K11) 4^1 g^AJ?|~ §2^(I3)# SSth 

D. =ej o^3(£AJ^S)M Olg*!" ^ gg^S 491 5^ §S2i-(13)e ^#(19)M 

cfB£s, m\\ is 4^au Ti(i5)e 300 lhai 500 a ^ihis pvd oigoioi g^Ai^m, 3 ^ 

TiN(17)# 1000 LH Al 1500A TOEAT-MOCVD Olgol-Oj gSTAISa. 

^g£^, 491 ^eh^(19)# DHDsfe HH^(EA| °_^)m S^tCK 

B ^CHI [&= TDEAT-MOCVD g-gOll 2^ TIN MOCVD SA|0||A1 EagEF?|i-aWltt2H3l!r ElEhe 

^21- NHj 300 LHAI 400'cHJ 2ECHIA1 10 LH A| 30TorrEJ °«££ TINm ^ OI# s 
*TA|?|= SOID. 

£ ^£HI [LfS tHiaiCH S=T a o^c, TDEAT-MOCVD 0|g* h £^A1. gEH^J PVD gJS£S IfilBI 

Ol^^t ttB S^bHtS ^4^ ^A|?|A1 S£Dt ( COHhAI HH^ S^AIOil ^eh^oj 
S^l 5*01- seh^. LHCH1 SOIE^i- ^4 H s^ ^4-e ^A]^ ^ 2iQ. 

TDEAT-MOCVD S^CHI ^oH g^l TiN^ PVD WS(Hi BJoH Ti N tHlBICH 

s^sfea. oia oi-eh^ a m s^hoj uiiatCK 

[5 1] 



g TiN 5]^S f t€ TiN 



^IMj ( /cm) 


510 - 


530 


275 


~ 295 : 


{%) 

mm) 


40 ~ 


60 


80 


~ 100 


m m (%) 


7 ~ 


9 


55 


~ 65 



S. KHIAj S $ 21= HfSh ^01, S ^gOil [Q-m Ti/TiN fcHiaoi g^oj PVD ^ n 

Ti/TiN WiaOi ^^sSQK P*. N+2J =§| Alt,^OI ^H, Z-^t* E^=T Il^^e W ^ 
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gJIZl bm &0| B USWI ^ Ti/TiN tHieiOl gdH^J PVD g^Ofl °JtH Ti/TiN 

mieioi s^gacK p+. n-sj =aj *i*^oi yn, 5^221- iwgg gen°j pvd g- 

gOii HJoH miEICH S^#2J gfllgoi 2^bHtS *!## ^XiaKQ, CCfBl-Ai LHCHI fiOlE^ « 



1 

msa y\sm zm ^g*! gssf Ti/TiN wiacH ^ f 

£?\ 1!3S| ^«(HI TiM PVD S=fAI?l£ EtfH2K 

S*® Ti^lOfl £9] TiN# TDEAT-MOCVD ££TA|?|£ 3s Sf£ 

miEioi ^ gsr gj-a. 
2 

HMttOI SiCHAI, #71 miaOi S«Tft2| Ti?> 300 LHXJ 50QAOID1, T i NO} 1000 LHAI 1500A°i 

3# ^s^s wieicH s*r&s. 

3 

mtiOl SJOiAJ. #21 TDEAT-MOCVD «ag MOCVD StfjOflAI ElUPI^-CIOIHaaih: ElEhs NH, ?h 

— s SfctfKfl T(Nm 2!£ ^ 010 SSTAI3I3 3# sfe BflEICH 3^ §*f ^S. 

M3m\ 2A0U1, £P\ TDEAT-MOCVD <2**M A^iie 2^ 300 LH*| 400*C°l 2# i9£S Uh£ 

WIEICH ^ 5* g-E. 

*D3&M °10\M. &?\ TDEAT-MOCVD SISOil A^£ie ST^s ]Q LHAI 30 Torr°J i§£5 
WIEICH §*r gm«. 
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